Changes in chloroplast number per cell during leaf development in spinach.
The amounts of chlorophyll and nitrogen and the numbers of cells per unit area change as the green leaves of spinach plants grow and increase in size in the light. The changes in the numbers of chloroplasts per cell were measured by a new method. A 5-fold increase in the numbers of chloroplasts per cell took place in both palisade and mesophyll cells over a growing period of 10 days during which time the area of the leaves increased from 1 to 50 cm(2). Proplastids were not present in the young green leaves but electron-microscope and phase-contrast observations showed the presence of grana-containing chloroplasts, many of which appeared to be undergoing division by constriction. It is suggested that the large increase in chloroplast numbers as leaf cells grow and expand in the light is from the division of differentiated chloroplasts containing grana.